PATTY-FORMING APPARATUS 

Technical Field of the Invention 

The present invention relates to food patty-forming machines. The invention 
particularly relates to an improved filling arrangement for a food patty-forming 
machine. 

Background of the Invention 

Food patty-forming, or patty-molding, machines are described for example in 
U.S. Patents 3,952,478; 4,054,967; 4,182,003; and 4,329,828, and PCT published 
application WO 99/62344, herein incorporated by reference. 

In one type of food patty-forming machine a mold plate, having patty-shaped 
cavities, is reciprocated between a fill position and a knock out position. The cavities 
are located above or below a food product delivery apparatus. Within the food 
product delivery apparatus, the food product, such as ground beef or ground poultry, 
is pumped by a plunger through a manifold and then upwardly or downwardly 
through a fill slot and eventually into the mold cavities. When the mold plate is in the 
fill position, food product is delivered under pressure through the fill slot into the 
cavities, forming patties. 

' A breather plate is arranged above or below the mold plate. The breather 
plate includes breather holes that communicate or express air out of the mold 
cavities while food product is being filled into the cavities from below or above. The 
breather holes are typically located at a position above the cavities being filled that is 


distant from the position of the fill slot, so that a uniform patty shape can be 
achieved as the air within the moid cavities and within the food product is expelled 
through the breather holes. During filling, the food product delivered through the fill 
slot advances through a transverse flow area defined by a width and height of the 
cavity, through the cavity toward the breather holes. After filling of the cavities, the 
mold plate is then shifted to the knock out position where the mold cavities are 
extended forward of the breather plate. The patties are then knocked out of the 
cavities by a knockout mechanism. 

The present inventor has recognized that when the formed patties are thin, 
i.e., formed within cavities of a thin mold plate, such as 0.25 inch thick or thinner 
mold plates, extreme product pressure is required to fill the cavities. Particularly, the 
present inventor has recognized that extreme product pressure is required to force 
cold and stiff food product, particularly ground or whole muscle poultry, through the 
thin passage provided by the thickness of the thin mold plate. Elevated pressures 
increase forces on machine components, which in turn increases friction of sliding 
components. Elevated pressures also contribute to increased occurrence of leaks 
and spraying. 

The present inventor has recognized that it would be advantageous to 
provide a food patty-forming machine which overcame the above-mentioned 
drawbacks and produced a food patty having a uniform food density and thickness. 


Summary of the Invention 

The invention contemplates an improved food patty-forming machine of the 
type having a reciprocating mold plate having at least one cavity, the mold plate 
reciprocated between a fill position and a knock-out position, the cavity filled with 
food product from a fill slot open to one side of the cavity when the cavity is in the fill 
position. The improvement comprises the use of a fill recess in registry with the 
cavity in the fill position, the fill recess allowing an increased flow area for food 
product to advance within the cavity during filling. Preferably, the fill recess is 
formed into a face of a breather plate, the breather plate also having breather holes 
for expelling air from within the cavity during filling. 

Preferably, the mold plate includes multiple cavities arranged side-by-side in 
the transverse direction. The fill slot and fill recess can be common to the cavities. 
As the mold plate is moved into its fill position, with the fill slot in registry with the 
cavities, food product held in the fill recess is forced from the fill recess into the 
cavities. Further food product is forced through the fill recess, and directly through 
the cavities, into the cavities until the cavities are filled. As food product is filled into 
the mold cavities, air is expelled through both the breather holes. 

The invention is particularly suitable for machines wherein the breather plate 
and the fill slot are on opposite sides of the mold plate, although not limited to such 
machines. Such machines typically utilize the mold plate to seal off the fill slot from 
atmosphere as the mold plate moves back and forth between the fill position and the 
knock out position. By forming the fill recess into the breather plate, the advantage 
of using the mold plate to seal off the fill slot is retained. 


Numerous other advantages and features of the present invention will 
become readily apparent from the following detailed description of the invention and 
the embodiments thereof, from the claims and from the accompanying drawings. 

Brief Description of the Drawings 

FIGURE 1 is a sectional view of the food patty-forming machine of the 
invention with a mold plate in a seal off position just prior to reaching a start of filling 
position; 

FIGURE 2 is a sectional view of the food patty-forming machine of the 
invention with a mold plate in a fill position; 

FIGURE 3 is a sectional view of the food patty-forming machine of the 
invention with a mold plate in a seal off position just after leaving an end of filling 
position; 

FIGURE 4 is a fragmentary, sectional view taken generally along line 4-4 of 
FIGURE 1 ; and 

FIGURE 5 is a sectional view of the food patty-forming machine of the 
invention with a mold plate in a patty knock out position. 

Detailed Description of the Preferred Embodiments 

While this invention is susceptible of embodiment in many different forms, 
there are shown in the drawing and will be described herein in detail specific 
embodiments thereof with the understanding that the present disclosure is to be 


considered as an exemplification of the principles of the invention and is not 
intended to limit the invention to the specific embodiments illustrated. 

FIGURE 1 illustrates a food patty-forming machine 20 of a type such as 
described in U.S. Patent 4,329,828, herein incorporated by reference. The machine 
20 includes a mold plate 24 driven to reciprocate in a horizontal plane by drive 
means (not shown), such as by a pneumatic cylinder, or a motor driven, cam- 
operated, pivoting lever, or other means such as described in U.S. Patents 
3,952,478; 4,054,967; 4,182,003; and 4,329,828, and PCT published application 
WO 99/62344, as herein incorporated by reference. The mold plate 24 reciprocates 
between the positions shown in FIGURE 1 and FIGURE 5; FIGURE 2 and FIGURE 
3 showing intermediate positions. 

Advantageously, the mold plate 24 includes a plurality of cavities 24a, such 
as four as shown in FIGURE 4, although a single cavity is also encompassed by the 
invention. The cavities 24a can be any shape, such as round or square, square 
cavities being illustrated in FIGURE 4. 

The mold plate is located between a patty knock out apparatus 26 and a food 
product filling apparatus 27. The mold plate 24 is carried by a machine top plate 28 
and guided on a top side thereof by a breather plate 34. The knock out apparatus 
26 is mounted above the breather plate 34. 

The food product filling apparatus 27 includes: a plunger 82, a cylinder 84, a 
manifold 86, a delivery slot 90, and a fill slot insert plate 92 that defines a fill slot 96. 

Food product 80 is pressurized by the plunger 82 throughout the cylinder 84, the 
manifold 86, the delivery slot 90, and the fill slot 96. 


The breather plate 34 includes a plurality of breather holes 100 located within 
two air recesses 1 02a, 1 02b. The air recesses 1 02a, 1 02b allow for easier and 
more complete cleaning of food particles from the breather holes 100 due to a 
reduced depth and lowered aspect ratio of the breather holes 100. The air recesses 
102a, 102b are open on top to recycle channels 104 which are configured to 
transport air and small food particles in the direction 105 back to the food product 
hopper (not shown) or other suitable location. At the position of the mold plate 
shown in FIGURE 1 , the breather holes 100 are open between the air recesses 
102a, 102b and the cavities 24a. 

The mold plate 24 is illustrated in FIGURE 1 in a seal off position, moving to 
the left, just before filling begins, i.e., before the fill slot 96 is in registry with the 
cavities. Once the fill slot 96 is in registry with the cavities 24a, filling of the 
pressurized food product into the cavities will begin. 

The breather plate further includes a fill recess 1 10 on a side of the breather 
plate that faces the cavities 24a. The fill recess 1 10 is located in part directly over 
the fill slot 96 and extends longitudinally a substantial portion of the length of the 
cavities. In the position shown in FIGURE 1 , the mold plate 24 has a portion 24b 
adjacent to the cavities 24a that seals the inlet slot 96. As the mold plate 24 moves 
further to the left, the slot 96 is uncovered by the mold plate 24 and the cavities 24a, 
and the recess 110, are filled with food product under pressure. Air is exhausted out 
of the holes 100, through the air recesses 102a, 102b. 

In the mold plate position of FIGURE 1 , with the fill slot 96 sealed, forward 
edges 24c of the cavities 24a are retracted a margin 1 1 2 from the confines of a front 


edge 34a of the breather plate 34 and a front edge 28a of the support plate 28. This 
margin can be about 0.3 inches. The margin ensures that before the slot 96 is 
uncovered, the cavities are no longer located outside the breather plate 34, i.e., are 
no longer exposed to the atmosphere. The pressurized food product will thus not 
leak or be sprayed outside the mold plate. 

FIGURE 2 illustrates the machine 20 of FIGURE 1 with the mold plate 24 
retracted completely to the left in a cavity fill position. In this position, the cavities 
24a are located above the cavity fill slot 96 of the food product filling apparatus 27. 
Food product 80 is pumped by the plunger 82, through the cylinder 84, and into the 
manifold 86. Food product 80 passes from the manifold 86 into the delivery slot 90 
and out of the fill slot 96. 

At the position shown in FIGURE 2 the fill recess 110 is within the longitudinal 
confines of the cavities 24a. A rearward edge 24d of the cavities 24a is behind the 
fill slot 96. During travel of the mold plate 24 from the position shown in FIGURE 1 
to the position shown in FIGURE 2, the cavity 24a and the recess 1 10 are filled with 
food product 80. The recess 1 10 decreases longitudinal flow resistance by 
increasing total transverse flow area of the combined cavity 24a/recess 1 1 0 to fill 
food product into the cavity and recess. 

For a thin mold plate, such as a 0.25 inch thick or thinner plate, the heretofore 
known filling arrangement resulted in significant flow resistance, creating elevated 
pressure requirements to adequately fill the cavities. A fill recess having a depth of 
about 0.125 inches or greater can significantly decrease the required pressure. By 
providing the recess and adding to the transverse flow area, according to the 


present invention, the pressure requirement to adequately fill the cavities can be 
decreased, resulting in more efficient and reliable machine operation. 

FIGURE 3 illustrates the mold plate 24 having moved to the right to a seal off 
position. The mold plate portion 24b has sealed the fill slot 96 and the margin 1 12 is 
present. The slot 96 will remain sealed off as the mold plate moves to the right to 
the knock out position of FIGURE 5 and until the mold plate then reverses and 
reaches a position just past the position of FIGURE 1 , to the left of the position of 
FIGURE 1. 

FIGURE 4 illustrates the breather plate 34 in more detail. The air recesses 
1 02a, 1 02b extend across a width of the breather plate 34 to effectively vent four 
cavities 24a of the mold plate 24. Vent holeslOO are located in each recess 102a, 
102b (not shown) for each cavity 24a. The vent holes 100 are numbered and sized 
to adequately exhaust air from the cavities during filling, but not sized too large to 
pass significant amounts of food product. The recycle channels 104 are flow 
connected to the air recesses 102a, 102b. The fill recess 110 has an elongated 
rectangular shape and is a common recess for all four cavities 24a. Although a 
common recess is shown, a separate recess for each cavity 24a is also 
encompassed by the invention. 

FIGURE 5 illustrates the mold plate 24 at a knock-out position. The knock out 
apparatus 26 includes at least one knock out pusher 44 that is driven to reciprocate 
in a vertical direction. The pusher 44 is carried by a knock out rod 48 that is driven 
by the mechanical system (not shown) of the knock out apparatus 26. A knock out 
apparatus as described in U.S. Patent 4,329,828, herein incorporated by reference, 
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can be used. The movement of the pusher 44 is adapted and synchronized to 
register with the mold cavity 24a in the mold plate 24. A food patty 70, formed in the 
mold cavity 24a, as described below, is thereby pushed from the cavity to be 
stacked below the mold plate and/or conveyed to a remote location. 

Advantageously, the mold plate 24 includes a plurality of cavities 24a, such 
as four as shown in FIGURE 4, and a plurality of pushers 44 are reciprocated 
together to knock out a plurality of patties 70 from the cavities. 

When the mold plate 24 is moved to the position of FIGURE 5, food product is 
trapped in the fill recess 110. On the next filling cycle, this trapped food product will 
be forced into the cavities 24a. 

Although the embodiment described has a breather plate above the mold 
plate and a fill slot below the mold plate, it is also encompassed by the invention that 
the breather plate is located below the mold plate and/or the fill slot is located above 
the mold plate. 

From the foregoing, it will be observed that numerous variations and 
modifications may be effected without departing from the spirit and scope of the 
invention. It is to be understood that no limitation with respect to the specific 
apparatus illustrated herein is intended or should be inferred. It is, of course, 
intended to cover by the appended claims all such modifications as fall within the 
scope of the claims. 


